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A B S T R A C T
Background and Objective: With consideration the daily increased development of 
outpatient surgeries and high rate of these surgeries in elderly patients, rapid and safe 
recovery of patients is necessary. in this clinical trial study, recovery time and nausea 
and vomiting after the use of two rapid‑onset narcotics, alfentanil and remifentanil, in 
elderly patients were evaluated. Methods: in this double‑blind prospective clinical trial, 
40 elderly patients (age above 65 years) candidate to cataract surgery with general 
anesthesia were studied. the patients were divided randomly into two groups and 
for first group, 10 µg/kg of alfentanil was injected and for second group remifentanil 
0.5 µg/kg was injected intravenously during 30 seconds one minute before induction. 
Both two groups were under general anesthesia with same method and during the 
anesthesia, first group took infusion of Alfentanil 1 µg/kg/min and second group took 
remifentanil 0.1 µg/kg/min. in the end of surgery, the time intervals between end 
of anesthesia drug administration and spontaneous respiration, eyes opening with 
stimulation, verbal response and discharge of recovery room, also the incidence of 
complications related to narcotic drugs, especially nausea and vomiting, was recorded. 
the data were analyzed in SPSS software using descriptive and analytical statistics 
such as t‑test and chi square test. Results: the time of spontaneous respiration 
in alfentanil group was 2 minutes and in remifentanil group was 3.3 minutes, the 
difference was not statistically significant (P=0.08). the time of eyes opening with 
stimulation, verbal response, and discharge of recovery room were not significantly 
different. during recovery, incidence of nausea and vomiting in remifentanil group 
(30% of patients) was significantly more than Alfentanil group (5% of patients) 
(P=0.045). Conclusions: recovery time between alfentanil and remifentanil group 
was not significantly different, but incidence of nausea and vomiting in Remifentanil 
group was higher than Alfentanil group significantly. It seems that using Alfentanil in 
the anesthesia for surgical treatment of the elderly people can be preferred.
Key words: Alfentanil, elderly patient, general anesthesia, nausea and vomiting, 
recovery, Remifentanil
Address for correspondence: 
Dr. Khatereh Isazadehfar,  
EDC Center, Ardabil University of 
Medical Sciences, Iran.  
E-mail: isazadehfar@yahoo.com
and myocardial ischemia may be seen. These complications 
cause health-threatening consequences, especially in the 
patients with cardiovascular disease.[1] Elder person consist 
higher proportion of  people requiring the surgery. These 
patients usually have lower physiological reserve, variability 
in autonomic performance, a high prevalence of  coexisting 
cardiovascular diseases, and high sensitivity to the narcotic 
and anesthetic drugs.[2] The narcotics,[3] vasodilators,[4] beta 
blockers,[5] calcium channel blockers,[6] volatile anesthetics,[7] 
local anesthetics,[8] alpha blockers,[9] and benzodiazepines[10] 
can be used for prevention of  these changes.
The administration of  pre-anesthetic narcotics is usually 
used for tolerating the laryngoscopy and tracheal 
InTRODUcTIOn
Following laryngoscopy and tracheal intubation, 
hemodynamic changes in the form of  hypertension and 
tachycardia, cardiac dysrhythmia, catecholamine release, 
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intubation. Among these, the Alfentanil and Remifentanil 
have been more increasingly used recently because of  their 
rapid onset effects than any other narcotics.[11]
Narcotics can increase post-anesthetic nausea and vomiting 
(PONV) with multiple mechanisms including direct effects 
on receptors in the vomiting center of  the brain stem, 
vestibular sensitive to vomiting caused by motion, increased 
gastric secretion, decreased gastric motion and emptying 
of  the stomach.[12] Given the sensitivity to narcotics in the 
elderly, increasing outpatient surgeries and patients need 
rapid return to normal condition after surgery; in recent 
years, more attention to recovery time and incidence 
of  complications in the elderly has been paid.[13] The 
objective of  this study was to compare two narcotics of  
Alfentanil and Remifentanil in terms of  returning time 
to consciousness following the elimination of  anesthesia 
drugs and PONV incidence in the elderly patients.
MeThODs
After the approval of  Local Ethical Committee (in 2009) 
and obtaining written consent from patients to be studied, 
40 patients with physical condition of  ASA I-III who were 
volunteers to cataract surgery in Ardabil’s Alavi hospital 
(in Iran) were studied in a double blind prospective clinical 
trial. Subjects were randomized to A (Alfentanil) and R 
(Remifentanil) groups by computer-generated codes in 
closed envelopes opened just before surgery fFigure 1]. The 
inclusion criteria for this study were ASA physical class I-III, 
aged 65-85 years. The exclusion criteria were ASA physical 
class higher than III, history of  respiratory diseases, history 
of  motion sickness, history of  PONV, narcotic abuse, hiatal 
hernia,	gastro‑esophageal	reflux,	overweight	(BMI>30),	being	
at risk of  aspiration, and those having a history of  major 
problem in the previous anesthesia. These trial preparations 
were prepared by anesthesia nurse who was not involved 
in the study and who recorded the group randomization 
separately, such that the anesthesiologist recording the 
data and caring for the patient was unaware of  what the 
preparation contained. All patients had received ringer 
5 ml/ kg and 100% oxygen within 3 minutes before induction 
of  anesthesia. The first group (A) received Alfentanil 
10 µg/ kg and the second group (R) received Remifentanil 
0.5 µg/kg within 30 seconds. Both drugs were prepared in 
the syringe with an equal volume and anesthesiologist injector 
was not aware of  the type of  medication. Immediately after 
receiving the primary total dose of  narcotics, 0.5 mg/kg 
Propofol was injected to the patients of  both groups, and 
then continued with 10 mg/s until the decreasing of  verbal 
response. Then, 1 mg/kg Succinylcholine was injected. The 
patients were ventilated with 0.6 MAC (Minimum Alveolar 
Concentration) Halothane and 50% O2 and 50% N2O. To 
keep the muscle relax, 0.2-0.3 mg/kg Atracurium was injected. 
During anesthesia, subjects were infused by Alfentanil 
1 µg/ kg/ min and 0.1 µg/ kg/min Remifentanil in groups (A) 
and (R), respectively. Also, both narcotics were prepared in the 
syringe with an equal volume. The patients received these two 
drugs in a randomized manner, which had been prepared and 
blinded with a blinded hospital pharmacy. The patients were 
monitored using pulse oximetry, heart rate, blood pressure, 
and electrocardiographic monitoring during anesthesia. 
At the end of  surgery, all of  the anesthetic drugs were 
discontinued and 100% oxygen with 6 l/min was given to 
them. Following spontaneous respiration of  the patients, the 
neuromuscular block was reversed by 0.025 mg/kg Atropine 
and 0.05 mg/ kg Neostigmine and patients were extubated 
after proper position. The period between stopping drugs and 
returning to the spontaneous respiration was recorded as the 
respiratory returning time. Then, patients were transferred to 
recovery room and the intervals were recorded as the time 
needed between stopping drugs until opening eyes with 
stimulation and return of  verbal response. Finally, the time 
of  stopping of  drugs until discharge from recovery room 
also was recorded. The condition of  patients during recovery 
time was recorded including nausea, vomiting, and respiratory 
problems. Intense postoperative nausea or existing vomiting 
was treated with 10 mg Metoclopramide. A power analysis 
assuming a two-segment difference with a power of  0.9 and 
α<0.05 indicated a sample size of  20 patients for each group. 
The data obtained from groups were compared using SPSS 
and analyzed with T-test and chi square test [Figure 1].
ResULTs
This study had recruited 40 eligible patients into two 
groups: A (Alfentanil) and R (Remifentanil). They 
underwent the same surgical treatment and there was no 
significant	difference	between	two	groups	regarding	age,	
gender, smoking, systolic, diastolic, and mean arterial blood 
pressure, heart rates of  patients before anesthesia, and 
duration of  anesthesia [Table 1].
The average returning time of  respiration after discontinuing 
of  the drugs was noticeably shorter in Alfentanil group 
(2 minutes) than Remifentanil group (3.3 minutes), but 
it	was	not	statistically	significant	(P=0.08). There was no 
significant	difference	in	stopping	the	anesthesia	drugs	up	
to opening eyes, return to verbal response, and discharge 
from the recovery between two groups.
There was no respiratory problems with narcotics in 
recovery time, but the nausea and vomiting which were 
noticed in both groups were higher in Remifentanil 
(n=6) compared to Alfentanil (n=1) groups (P<0.05) 
[Table 2].
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this	difference	was	not	statistically	significant.	Moreover,	
the eyes opening time with stimulus, returning of  verbal 
response,	and	discharging	from	recovery	had	no	significant	
difference between two groups. As regards that both 
drugs are rapid-onset narcotic, no major differences in the 
recovery of  patients in both groups seems logical. Also, in 
this study, nausea and vomiting in the Remifentanil group 
was	significantly	higher	than	the	Alfentanil	group.
These	findings	are	similar	to	results	obtained	from	several	
studies. Wiel et al. in comparison of  a bolus of  30 µg/ kg 
of  Alfentanil with 2 µg/kg of  Remifentanil in direct 
laryngoscopy without intubation,[11] Schutller et al. in 
comparison of  Remifentanil (1.0 µg/kg) and a continuous 
infusion of  0.5 µg/kg/min, with a loading dose of  Alfentanil 
(25 µg/kg) and a continuous infusion of  1.0 µg/kg/min in 
major abdominal surgery,[14] Agnew et al. in comparison of  a 
bolus of  10 µg/kg of  Alfentanil with 1 µg/kg of  Remifentanil 
in outpatient bronchoscopy,[15] Wuesten et al. in comparison 
of  Remifentanil (loading dose 1 µg/kg; maintenance 
infusion, 0.25 µg/kg/min) with Alfentanil (loading dose, 
50 µg/kg; maintenance infusion, 1 µg/kg/min) in ENT 
surgery,[16] and Chinachoti et al. in comparison of  Remifentanil 
1 mg/kg for bolus injection and a continuous infusion of  
0.25-0.5 µg/ kg/ min, with Alfentanil 20 µg/kg for bolus 
injection and a continuous infusion of  0.5-1 µg/kg/min in 
gynecologic laparoscopy[17]	did	not	observe	any	significant	
differences in cases of  recovery between the two drugs.
In Nilsson et al.’s study[18] in which 58 patients were randomized 
to receive Propofol and either Remifentanil or Alfentanil 
as part of  a total intravenous anesthesia reported that the 
interval between stopping the anesthetic drug and extubation 
of  tracheal tube was 5 minutes longer in Remifentanil 
Table 1: Basic characteristics of patients
Variable Group A Group R P value
Age (year) 70±5.3 73±6.4 0.37
Gender (female/male) 8/12 9/11 0.26
Smoking (%) 6 (33.3%) 8 (25%) 0.09
Systolic blood pressure (mmhg) 146.5±27.5 137.7±30.1 0.34
Diastolic blood pressure (mmhg) 85.7±14.8 77.5±19.7 0.14
Mean arterial pressure (mmhg) 105.9±18.5 97.5±22.8 0.20
Heart rate (b/min) 68.4±14.7 70.8±13.6 0.59
Anesthesia duration (min) 36.4±5.2 37.8±4.3 0.43
(Mean±SD)
Table 2: The time average from stopping the 
anesthetic drugs to return of respiration, 
eye opening, verbal response and discharge 
from recovery, and incidence of nausea and 
vomiting
Variable Group A Group R P value
Time of respiration return (min) 2 3.3 0.08
Time of eye opening with 
stimulation (min)
10 7.8 0.18
Time of verbal response (min) 11.4 10.1 0.42
Time of recovery discharge (min) 13.4 12.1 0.40
Nausea and vomiting in recovery (%) 5 30 0.045
Follow - up
Figure 1: Methodology flowchart
DIscUssIOn
In this study, we investigated the recovery changes between 
two groups of  elderly patients who had received the 
narcotics of  Alfentanil and Remifentanil. We found that 
the returning time to spontaneous respiration in Alfentanil 
group was 1.3 minutes shorter than Remifentanil group, 
2 minutes compared to 3.3 minutes, respectively, but 
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group, which is similar to our study. In that study, the time 
interval between stopping the anesthetic drug and discharge 
from recovery room was similar between the two groups 
that	confirm	our	 study.	The	 relatively	 long	 time	 to	 return	
spontaneous breathing after the infusion of  Remifentanil 
in this study can be due to high-dose infusion of  this drug.
Also, in this study, nausea and vomiting in the Remifentanil 
group	was	significantly	higher	than	the	Alfentanil	group.	
It may also be associated with the infusion dose of  this 
drug and may require Remifentanil dose adjustment in 
subsequent studies. In a study by Gazynski et al.,[19] the 
nausea and vomiting rate in Remifentanil group were higher 
which	confirms	our	study,	but	these	rates	were	similar	in	
another study by Chinachoti et al.[17] that probably this 
difference is due to studying on gynecological surgery 
and due to the effect of  age and sex of  patients on 
postoperative nausea and vomiting.
A limitation of  our study may be that we did not follow 
up patients after recovery for assessing of  long-term side 
effects of  these drugs.
cOncLUsIOn
Recovery time between Alfentanil and Remifentanil group 
was	not	significantly	different,	but	incidence	of 	nausea	and	
vomiting in Remifentanil group was higher than Alfentanil 
group	significantly.	 It	seems	that	using	Alfentanil	 in	 the	
anesthesia for surgical treatment of  the elderly people 
can be preferred. Also, according to high incidence of  
PONV after using of  Remifentanil, we recommend PONV 
prophylaxis use before using this drug.
acKnOWLeDGMenTs
The study was supported by Ardabil Medical University Research 
Center. We acknowledge the enthusiastic cooperation of  Alavi 
Hospital recovery room nursing staff.
RefeRences
1. Miller rd. anesthesia. Vol. 1. 5th ed. Chapter 39. USa: 
Churchill livingstone; 2005. p. 1430‑1.
2. Habib aS, Parker Jl, Maguire aM, rowbotham dJ, 
thompson JP. Effects of remifentanil and alfentanil on the 
cardiovascular response to induction of anesthesia and tracheal 
intubation in the elderly. Br J anaesth 2002;88:430‑3.
3. akhavanakbari G, Entezariasl M, Pourfarzi. Comparison of 
remifentanil and alfentanil effects on the hemodynamic 
responses to induction of anesthesia and tracheal intubation 
in elderly patients. research Journal of Biological Sciences 
2008;3:553‑6.
4. Balakrishnan G, raudzens P, Samra SK, Sang K, Boening Ja, 
Bosek V, et al. a comparison of remifentanil and Fentanyl 
in patients undergoing surgery for intracranial mass lesions. 
anesth analg 2000;91:163‑9.
5. Vocalic M, Prudy GM, Elis Fr. Esmolol hydrochloride for 
the management of the cardiovascular stress response to 
laryngoscopy and tracheal intubation. Br J anaesth 1992; 
68:529‑30.
6. Kovac al. Controlling the hemodynamic response to 
laryngoscopy and endotracheal intubation. J Clin anesth 
1996;8:63‑79.
7. Bedford rF, and Marshal WK. Cardiovascular response to 
endotracheal intubation during four anesthetic techniques. 
acta anaesthesiol Scand 1984;28:563‑6.
8. Stoelting rK. Blood pressure and heart rate changes during 
short‑duration laryngoscopy for tracheal intubation: Influence 
of viscose or intravenous lidocaine 1978;57:197‑9.
9. Curran J, Crowely M, o’sullivan G. deroperidol and 
endotracheal intubation. attenuation of pressure response 
to laryngoscopy and intubation. anaesthesia 1980; 
35:290‑4.
10. taittonen M, Kirvela o, anata r. Cardiovascular and metabolic 
response to clonidine and midazolam premedication. Eur J 
anaesthesiol 1997;14:190‑6.
11. Wiel E, davette M, Carpentien l, Fayoux P, Erb C, 
Chevalier d, et al. Comparison of remifentanil and alfentanil 
during anesthesia for patients undergoing direct laryngoscopy 
without intubation. Br J anaesth 2003;91:421‑3.
12. Watcha MF, White PF. Postoperative nausea and vomiting. 
anesthesiology 1992;77:162‑84.
13. Miller rd, Stoelting rK. Postanesthesia care unit. in: Miller rd, 
Stoelting rK, editors. Basics of anesthesia. 4th ed. Chapter 31. 
Philadelphia: Churchill livingstone; 2000. p. 435‑6.
14. Schutller J, albrecht S, Breivik H, osnes S, roberts CP, 
Holder K, et al. a comparison of remifentanil and alfentanil 
in patients undergoing major abdominal surgery. anaesthesia 
1997;52:307‑17.
15. agnew NM, tan NH, Scawn Nd, Pennefather SH, russell GN. 
Choice of opioid supplementation for day‑case rigid 
bronchoscopy: a randomized placebo‑controlled comparison 
of a bolus of remifentanil and alfentanil. J Cardiothorac Vasc 
anesth 2003;17:336‑40.
16. Wuesten r, Vanaken H, Glass P, Burekle H. assessment of 
depth of anesthesia and postoperative respiratory recovery 
after remifentanil – versus alfentanil – based total intravenous 
anesthesia in patients undergoing Ear‑Nose‑throat surgery. 
anesthesiology 2001;94:211‑7.
17. Chinachoti t, Werawatganon t, Suksompong S, techanivate a, 
Kitsampanwong W, tansui r, et al. a multicenter randomized 
double‑blind comparison of remifentanil and alfentanil during 
total intravenous anesthesia for out‑patient laparoscopic 
gynecological procedures. J Med assoc thai 2000;83:1324‑32.
18. Nilsson lB, Viby‑Mogensen J, Moller J, Fonsmark l, 
ostergard d. remifentanil vs alfentanil for direct 
laryngoscopy. acta anaesthesiol Belg 2003; 54:101.
19. Gazynski tM, Strzelezyk JM, Gazynski WP. Post – anesthesia 
recovery after infusion of Propofol with remifentanil or 
alfentanil or Fentanyl in morbidly obese patients. obes Surg 
2004;14:490‑503.
How to cite this article: Entezariasl M, Akhavanakbari G, 
Isazadehfar K. The comparison of Alfentanil and Remifentanil 
infusion during anesthesia on post-anesthesia recovery. Saudi J 
Anaesth 2012;6:323-6.
Source of Support: Ardabil University of medical sciences, Iran, 
Conflict of Interest: None declared.
